track prediction through the use of global prediction models (e.g., Goerss, 2007; Hamill et al., 2011) . A three-day hurricane track forecast today is as skillful as a one-day forecast was 30 years ago. Evacuating coastal areas before a hurricane is estimated to cost $1 million for every mile of coastline evacuated (e.g., Whitehead 2003) . These dramatically improved track forecasts have reduced the size of evacuation areas and mitigated costs. However, intensity prediction remains a significant challenge, and progress has been considerably slower (DeMaria et al., 2005 (DeMaria et al., , 2014 Rogers et al., 2006) . The slow improvement in TC intensity and structure forecasts has been attributed to a variety of reasons, ranging from a lack of critical observations in the TC inner core and the surrounding environment to inaccurate representations of physical processes in numerical weather prediction (NWP) models. Marks and Shay (1998) note that track prediction depends more on largescale processes, while intensity depends on both inner-core dynamics and its relationship to the environment. This motivates the requirement for accurate representation of the key physical and dynamical processes within the storm itself and in the larger-scale environment. The need to explicitly resolve the inner part of the storm, including the eye, the eyewall, and spiral rainbands, has motivated modeling of the inner core at high horizontal resolution (e.g., Zhu et al., 2004 Zhu et al., , 2006 Braun et al., 2006; Chen et al., 2007; Davis et al., 2008) . One distinct advantage of applying models at high resolution (grid increments of 5 km or less) is that convection can be explicitly represented in the model, which precludes the need for a convection parameterization and results in more accurately resolved convective characteristics (e.g., structure, morphology, propagation), at least for continental locations (Fowle and Roebber, 2003; Done et al., 2004) .
The Coupled Boundary Layer Air-Sea Transfer (CBLAST) field program (Black et al., 2007) processes (e.g., Bao et al., 2000; Bender et al., 2007; Chen et al., 2007 Chen et al., , 2010 . The coupling to an ocean-circulation model can improve the storm intensity forecast through a more realistic representation of storm-induced cooling in the upper ocean and sea surface. Inclusion of ocean waves and their feedback to the atmosphere and ocean boundary layers of a hurricane can yield more realistic momentum fluxes across the air-sea interface (e.g., Bao et al., 2000; Doyle, 2002 ) and improve the model-predicted maximum wind speed-central pressure relationship (e.g., Chen et al., 2007) , which is an important aspect of the hurricane intensity and structure relationship. Inclusion of wave-current interaction through the use of an observation-based momentum drag formulation in the wave model, the wind source generation, and the total volumetric dissipation is shown by Smith et al. (2013) 
COAMPS-TC DESCRIPTION
The COAMPS-TC system is composed of data quality control, analysis, initialization, and forecast model subcomponents (Doyle et al., 2011) (Cummings, 2005) . In coupled applications, both the NCODA and NAVDAS systems are applied using a data assimilation cycle in which the first guess from the analysis is derived from the previous short-term forecast. The COAMPS-TC system has the capability to operate in a fully coupled air-sea interaction mode (Chen et al., 2010 Doyle, et al., 2011) Charnock parameter (Moon et al., 2004) that is a function of wave age and wind speed. A sea spray parameterization (Fairall et al., 1994 (Fairall et al., , 2009 Bao et al., 2011) In a seminal study, Powell et al. (2003) analyzed data from GPS dropwindsondes deployed from aircraft into hurricanes; they found that the mean wind Both surface drag and sea spray processes play major roles in regulating energy exchange at the air-sea James D. Doyle (james.doyle@nrlmry.navy.mil interface. An advanced version of a sea spray parameterization developed by Fairall et al. (1994 Fairall et al. ( , 2009 pattern in Figure 1d , which further suggests that these processes impact not only the TC's intensity but also its structure. In 
